Sumoylation precedes accumulation of phosphorylated H2AX on sex chromosomes during their meiotic inactivation.
During meiosis in male mammals, X and Y chromosomes undergo the process of meiotic sex chromosome inactivation (MSCI). A crucial role in MSCI has recently been reported for BRCA1, ATR kinase, and phosphorylated histone H2AX, but the exact mechanism remains to be determined. Small ubiquitin-like modifier (SUMO) proteins have recently been shown to localize to the sex body in mouse meiotic spermatocytes, but the role they play during MSCI is unknown. In this study, in order to better understand the molecular events of MSCI, we followed dynamic changes in gammaH2AX and SUMO localization patterns during MSCI. Using confocal laser scanning microscopy (CLSM) as an analytical tool for visualizing numerous spermatocytes from the same development stage and for consecutively following the meiotic progression, we were able to demonstrate a very early appearance of SUMO-1, which preceded gammaH2AX accumulation on the sex chromosomes during their meiotic inactivation. In contrast to SUMO-1, SUMO-2/3 was undetectable in zygotene spermatocytes, suggesting a possible specific role for SUMO-1 in the initiation of MSCI.